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A b s t r a c t
Introduction: Hemodialysis (HD) improves health and prolongs the life of 
end-stage renal disease patients, but simultaneously leads to emotional dis-
turbances and impairs the quality of life (QOL). The study was conducted to 
evaluate the QOL of HD patients. The study was approved by the Regional 
Bioethical Committee (K.B.Cz.-0014/2017).
Material and methods: The World Health Organization Questionnaire of 
QOL (WHOQOL-BREF) was used in this study with the formal agreement of 
the WHO. The associations between each patient-related and dialysis-relat-
ed factor and WHOQOL-BREF domains and questions were computed. The 
variables were compared by the Student t-test.
Results: Data were collected in August 2017 in a single access center. Six-
ty-nine patients, including 23 (33.3%) women, were evaluated. The factors 
lowering the scores for particular questions and domains of WHOQOL-BREF 
were senility, marriage, wrist and arm AVF, not-tunneled CVCs (vs. tunneled), 
and unwillingness to have a kidney graft. The factors that increased scores 
for particular questions and domains of WHOQOL-BREF were short dialysis, 
tunneled CVCs (vs. not-tunneled), and higher URR. The relations between 
domains and questions of WHOQOL-BREF and sex, education, months on 
dialysis, kidney graft in the past, fulfillment of medical recommendations, 
Kt/V and UF were not significant.
Conclusions: Although a kidney graft is the best kidney replacement therapy, 
there is a large group of patients who do not want to receive this treatment. 
This group should be given special attention. The medical professionals in 
HD units should remember that patients may not feel comfortable with their 
disease and satisfied with their body image affected by therapy.
Key words: quality of life, World Health Organization Questionnaire of 
Quality of Life, hemodialysis, end-stage renal disease, chronic kidney 
disease, vascular access. 
Introduction
The growing population of end-stage renal disease (ESRD) patients 
require hemodialysis (HD), which is the most common renal replacement 
therapy. The HD improves health and prolongs life, but simultaneously 
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leads to emotional disturbances and reflects the 
quality of life (QOL) [1, 2]. All patients with chronic 
illnesses are reported to have impaired QOL [3], 
but ESRD patients on HD have considerably poorer 
QOL compared to healthy individuals, the general 
population and even to patients with other chron-
ic diseases and to renal transplant patients [4–6]. 
The QOL is an important indicator of effective HD, 
a measure of patient outcome and an important 
variable assessing HD patients [1, 4, 7–9].
Due to the lack of measures assessing QOL, 
the World Health Organization (WHO) has devel-
oped its own instrument named the World Health 
Organization Questionnaire of Quality of Life 
(WHOQOL). The long version is the WHOQOL-100 
containing 6 domains and 100 questions. The 
abbreviated questionnaire, WHOQOL-BREF, con-
sists of 26 questions. According to the WHO 
definition, health is “a  state of physical, mental 
and social well-being, not merely the absence of 
disease and infirmity”. Thus both WHOQOL-100 
and WHOQOL-BREF are focused on self-perceived 
QOL [10–13]. These questionnaires can be applied 
in broad-ranging ways, irrespectively of diseases, 
disabilities and symptoms [10–12, 14].
The aim of this study was to evaluate the 
QOL of ESRD patients undergoing HD with the 
WHOQOL-BREF questionnaire. The inclusion crite-
ria were ESRD and HD, regardless of HD modality. 
The only exclusion criterion was lack of consent 
for participation. The patients received question-
naires at the dialysis session and were asked to 
complete them on the following day. The ques-
tionnaires were collected at the succeeding dial-
ysis by medical staff.
The study was approved by the Bioethical Com-
mittee of the Regional Chambers of Physicians 
and Dentists (K.B.Cz.-0014/2017) and conducted 
in the Department of General and Vascular Sur-
gery and the Dialysis Unit in the Regional Special-
ist Hospital in Częstochowa, Poland.
Material and methods
Data were collected in August 2017. At that 
time 135 patients were dialyzed in the Dialysis 
Unit in the Regional Specialist Hospital in Często-
chowa, Poland. Each patient received information 
on a survey and was invited to participate. They 
received a  questionnaire including demographic 
questions (age, gender, education, marital status), 
followed by medical history data (months on HD, 
modality of vascular access, kidney grafts, fulfill-
ment of medical recommendations). Sixty-nine 
patients agreed to participate, gave formal con-
sent in accordance with the requirements of the 
Bioethical Committee and were enrolled for fur-
ther evaluation. Received data were supplement-
ed with clinical information including Kt/V, urea 
reduction ratio (URR), ultrafiltration (UF), and du-
ration of a single HD (Tables I–III). Finally, partic-
ipants completed WHOQOL-BREF questionnaires. 
The association between each factor and each 
WHOQOL-BREF domain and separate question 
was computed and presented in Tables I–III.
Upon the formal agreement of the WHO, the 
WHOQOL-BREF questionnaire was chosen for the 
study. The WHO provided the WHOQOL-BREF in-
strument along with a Code book. WHOQOL-BREF 
includes four domains (Physical health, Psycho-
logical, Social relationships and Environment, 
consisting of 7, 6, 3 and 8 questions, respective-
ly) along with two separately scored questions 
about overall self-perception of QOL (question 1) 
and overall self-perception of health (question 2) 
[10–12]. The Physical health domain assesses ac-
tivities of daily living, dependence on medicinal 
substances and medical aids, energy and fatigue, 
mobility, pain and discomfort, work capacity, sleep 
and rest. The Psychological domain covers: bodily 
image and appearance, negative and positive feel-
ings, self-esteem, spirituality, religion and person-
al beliefs, thinking, learning, memory and concen-
tration. The Social relationship domain includes: 
personal relationships, social support and sexual 
activity. The Environment domain assesses: finan-
cial resources; freedom, physical safety and secu-
rity; accessibility and quality of health care and 
social care; home environment; opportunities for 
acquiring new information and skills; physical en-
vironment; participation in and opportunities for 
recreation and leisure activities [11, 12]. If in any 
of these domains more than 20% or at least 3 an-
swers are missing, the whole domain assessment 
needs to be discarded. The Social relationship do-
main is an exception. Here only 1 missing answer 
is permissible. If one or two questions in a single 
domain are not answered, they may be substitut-
ed by the mean of the others in the same domain. 
In each domain the score is scaled positively, 
which means that a higher score corresponds to 
a higher QOL. Mean raw scores were transformed 
to a 0–100 scale according to the scoring proce-
dures by multiplying by four [11, 12, 15]. 
The factors which may affect the WHOQOL- 
BREF score were analyzed. The demographic 
variables were: age, gender, marital status and 
education (Table I). The patient-related variables 
were: months on HD, vascular access, fulfillment 
of medical recommendations, kidney graft in the 
past or a desire to be a kidney graft recipient in 
the future (Table II). The dialysis-related variables 
were: duration of a  single HD, Kt/V, URR and UF 
(Table III). The significance of association between 
each demographic, patient-related and dialysis-re-
lated factor and WHOQOL-BREF domains and two 
independent questions was evaluated.
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Statistical analysis
Statistical analysis was performed with StatPac 
software, version 4.0. Mean, range and standard 
derivation (SD) were calculated for continuous 
variables: age, gender, months on HD, dialysis 
duration, Kt/V, URR and UF. The variables were 
compared by the Student t-test. Means of three or 
more groups were compared with the ANOVA test. 
A p-value of less than 0.05 was considered to be 
statistically significant.
Results
Participants, including 23 (33.3%) women and 
46 (66.7%) men, ranged in age from 28 to 84, with 
a mean age of 62.6 ±12.2 (Table I). 
No statistically significant relations were found 
between any of the WHOQOL-BREF domains or 
questions and the following demographic and pa-
tient-related factors: gender, education, months 
on HD, kidney graft in the past and fulfillment of 
medical recommendations (Tables I, II). 
Despite a lack of age-related differences in the 
rating of the first question, in the Psychological, 
Social relationship and Environment domains, the 
eldest group (over 70 years old) rated significantly 
lower both the satisfaction with health (p < 0.01) 
and Physical health domain (p < 0.02) (Table I).
Married HD patients rated their satisfaction 
with health (question 2) significantly lower (p < 
0.01). However, marital status did not reflect the 
rating of overall QOL (question 1) or any of the 
four WHOQOL-BREF domains (Table I).
HD patients with wrist arteriovenous fistulas 
(AVFs) were less satisfied with their health (ques-
tion 2) (p < 0.04), while those with arm AVFs rat-
ed the Physical health domain significantly lower 
(p < 0.05). Among HD patients with central venous 
catheters (CVCs) those with tunneled CVCs rated 
both their QOL (question 1) and satisfaction with 
their health (question 2) higher, with p < 0.02 and 
p < 0.02, respectively (Table II). Other significant 
differences in answering the questions or rating 
the domains related to vascular access were ex-
cluded. Additionally, there were no significant 
differences between “AVF” and “CVC” patients 
(Table II). 
Although history of kidney graft did not influ-
ence the rating of any WHOQOL-BREF questions 
or domains, those who do not want to receive 
a kidney graft in the future rate both the Physical 
health and the Psychological domains lower, with 
p < 0.01 and p < 0.03, respectively (Table II).
Patients whose HD duration does not exceed 
4 h rated the Social relationship domain signifi-
cantly higher (p < 0.05). Influence of HD dura-
tion on two independent questions and Physical 
health, Psychological or Environment domains 
was excluded (Table III). 
Kt/V higher than 1.4 compared with 1.2–1.4 
was associated with higher rating of overall sat-
isfaction with health (question 2) and the Physi-
cal health domain (p < 0.04 and p < 0.03, respec-
tively). URR higher than 0.70 was associated with 
higher rating of both overall QOL (question 1) and 
the Physical health domain (p < 0.02 and p < 0.03, 
respectively). The HD-related factors including 
Kt/V, URR and UF did not influence any other do-
mains or questions (Table III).
Discussion
A growing group of ESRD patients require ad-
equate management, including adequate HD, in 
order to prolong their life. However, these patients 
consider HD as a  time-consuming procedure, 
which needs to be repeated three times a week. 
Additionally, HD may cause QOL impairments 
[1, 2, 16, 17]. The ESRD patients, regardless of the 
treatment modality, have to manage many adver-
sities: cognitive impairment, physical symptoms, 
fluid and dietary restriction, and changed body 
image [3, 5, 6, 15, 18, 19]. They may have many 
risk factors of reduced QOL such as diabetes, hy-
pertension, dyslipidemia, hypoxemia, proinflam-
matory state, as well as fluid, osmolar and uremic 
toxin variations [6]. Additionally, they feel a  sig-
nificant lack of sufficient control over the whole 
treatment [3, 6, 15]. These factors affect the whole 
life of ESRD patients, including their physical and 
social relations. Patients need to reconsider their 
personal, social and professional goals when liv-
ing with a chronic illness such as ESRD and under-
going HD [3, 15, 20].
WHOQOL-BREF is a  self reported QOL inven-
tory [11] (Tables I–III). It was administered to 69 
ESRD patients undergoing HD recruited from one 
hospital-based dialysis unit. They were asked to 
answer demographic questions, fill in the medical 
history data along with 26 questions included in 
WHOQOL-BREF, taking into account the last 
2 weeks. Those who had problems filling out the 
forms could get help from the staff or their families. 
The recovery period after a HD session affects 
QOL. Just after the HD session patients may feel 
tired and in need of rest or sleep [21]. For this rea-
son our patients were asked to fill in the question-
naire during the day after HD, when their cognitive 
functions were optimal. 
The first question was focused on rating pa-
tients’ overall QOL. The patients whose URR ex-
ceeded 0.70 rated the QOL significantly higher 
(p < 0.02) (Table III). Additionally, patients with 
tunneled CVCs rated both the overall QOL (ques-
tion 1) and satisfaction with health (question 2) 
significantly higher than those with not-tunneled 
CVCs (p < 0.02, p < 0.02, respectively) (Table II). 
However, no significant difference was observed 
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between “CVC” and “AVF” groups (Table II). Pa-
tients with an acute vascular access such as 
not-tunneled CVC may not accept the new chron-
ic disease and a  time-consuming HD procedure, 
spending a long time three times a week in the HD 
unit and being tired for a long time after the HD 
session [3, 6, 15, 21]. These factors may explain 
the reduced overall rating of both the QOL and the 
satisfaction with health (Table II).
The satisfaction with health was rated in the 
second question significantly lower by the eldest 
patients aged over 70 years (p < 0.01), married 
(p < 0.01) and those with wrist AVF (p < 0.05) (Ta-
bles I, II). Additionally, the eldest patients rated 
the Physical health domain significantly lower (p < 
0.02) (Table I). For the eldest patients the reduced 
satisfaction with overall health and the Physical 
health domain may be associated not only with 
ESRD and HD per se, but also with their age and 
age-related impairments and weakness [4–6]. In 
the case of married patients, ESRD and HD affect 
not only their own life, but also the life of a spouse 
and therefore may lower satisfaction with overall 
health (Table I) [6]. Wrist AVF is obviously the best 
vascular access. However, anastomosis located on 
the wrist, the scar and the dilated vein easy for 
others to see may cause discomfort and embar-
rassment (Table II) [4, 5]. 
According to the WHO definition health can 
be considered in a physical, mental and social di-
mension [1]. The Physical health domain of the 
WHOQOL-BREF assesses activities of daily living, 
dependence on medicinal substances and med-
ical aids, energy and fatigue, mobility, pain and 
discomfort, work capacity, sleep and rest [11, 12]. 
The Physical health domain was rated signifi-
cantly lower not only by the eldest patients (p < 
0.02), but also by those with arm AVFs (p < 0.05) 
and those who do not want to receive a kidney 
graft (p < 0.01) (Tables I, II). Patients who do not 
want to be a recipient of a kidney graft rated both 
Physical health (p < 0.01) and Psychological (p < 
0.03) domains lower (Table II). The Physical health 
domain was rated significantly higher by those 
with URR over 0.70 (p < 0.03) (Table III). The AVF 
location at the arm level may follow more distal 
previous AVFs which failed or be a consequence 
of peripheral vascular difficulties caused by e.g. 
diabetes [4, 5]. This may affect many aspects of 
the patient’s life, including the physical dimen-
sion [6, 16]. Unwillingness to be a  recipient of 
a kidney graft, which is the best kidney replace-
ment therapy, may be a result of a lack of energy 
and mobility necessary to go through the graft 
procedure as well as a desire to avoid greater de-
pendence on medical staff and medical aids fol-
lowing the graft [3, 15]. The HD patients besides 
the dialysis per se need to manage the physical 
symptoms and dietary regimes and accept chang-
es in the overall body image. They have a higher 
rate of suicide and more depressive symptoms 
[3, 22]. Depression may be caused by HD modali-
ty, when patients have to be continually connect-
ed to the HD machine and experience significant 
restrictions in independent living [3]. The HD pa-
tients report insufficient availability of health ser-
vices, difficulties in transportation, finances and 
opportunities for recreation, and acquiring skills 
and knowledge [15]. Authors have drawn atten-
tion to psychosocial problems of HD patients in-
cluding the influence of HD on their careers, vis-
its three times a week to the dialysis center and 
a long time spent on HD [3, 23].
The Psychological domain covers: bodily image 
and appearance, negative and positive feelings, 
self-esteem, spirituality, religion and personal 
beliefs, thinking, learning, memory and concen-
tration [8, 11, 12]. This domain was rated signifi-
cantly lower by those who do not want to receive 
a kidney graft (p < 0.03), while those who want 
a  kidney graft rated this domain significantly 
higher (p < 0.03) (Table II). Patients who are not 
satisfied with their body image experience more 
negative feelings. This may result in unwillingness 
to receive a transplant and go through a variety of 
intense post-procedure treatments [3, 8]. 
The Social relationship domain assesses: per-
sonal relationships, social support and sexual ac-
tivity [11, 12]. Patients whose HD took less than 
4 h rated the Social relationship domain signifi-
cantly higher (p < 0.05) (Table III). Duration of 
a single HD is the only factor significantly influenc-
ing the Social relationship domain. Authors point 
out that long HD impedes social relationships. HD 
patients report experiencing less support from 
their community. It may be associated with the 
restrictions on their lives and being dependent on 
the HD procedure, which may cause social isola-
tion [15, 24]. The HD treatment is a  continuous 
and stressful condition. The treatment is received 
in the centre three times a week and the waiting 
time in the HD unit is relatively long [3, 15]. When 
the HD is prolonged, patients spend a longer time 
in the HD unit three times a week. This may af-
fect patients’ careers and cause psychosocial 
problems. For this reason it is noted that patients 
may feel that the social support is not sufficient 
enough [3, 17, 24].
The Environment domain covers: financial re-
sources; freedom, physical safety and security; 
accessibility and quality of health care and social 
care; home environment; opportunities for acquir-
ing new information and skills; opportunities for 
recreation, leisure activities; physical environment 
such as pollution, noise, traffic, climate, transport 
[11, 12]. The demographic, patient-related and di-
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alysis-related factors had no significant impact on 
the Environment domain scoring (Tables I–III).
The study has some obvious limitations. The 
first one is the limited population of a  single HD 
unit. The population of ESRD patients is getting old. 
Also the percentage of coexisting diseases includ-
ing diabetes is high. This could cause difficulty in 
completing the questionnaires and may explain 
why 49.9% of patients did not participate in the 
survey. Patients completed the questionnaires at 
their homes to limit the influence of the researcher. 
In conclusion, the factors lowering the scores 
for particular questions and domains of the 
WHOQOL-BREF questionnaire were: senility, mar-
riage, wrist and arm AVF, not-tunneled CVC (vs. tun-
neled), and unwillingness to have a kidney graft. 
The factors that increased the scores for partic-
ular questions and domains of the WHOQOL-BREF 
questionnaire were: short HD, tunneled CVC (vs. 
not-tunneled), and higher URR. 
This is a  cross-sectional study of the popula-
tion of a  single hospital-based HD unit and the 
results cannot be generalized. However, the data 
suggest that the group of HD patients, especially 
the eldest of them, should be given special atten-
tion. It indicates that despite an awareness and 
a necessity of a  kidney graft as the best kidney 
replacement therapy, there is a large group among 
the HD patients who do not want to receive this 
treatment. The medical professionals in HD units 
should remember that patients may not feel com-
fortable with their disease and satisfied with their 
body image affected by disease and therapy and 
may not accept even a treatment which is recom-
mended. 
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